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ABSTRACT 



The implementation of a new physics course was 
studied through the expectations of teachers and 
school administrators of adopting the Project Physics 
course. In the summer of 1970, more than 450 teachers 
attending 14 NSF summer institutes and nearly 100 of 
their school administrators provided information 
through discussions and questionnaires. Conclusions 
drawn from the discussions were consistent with 
statistical analyses of the questionnaire data. 



RESULTS FOR ADOPTION OF NEW PHYSICS COURSES 
IN AIIERICAN HIGH SCHOOLS 



(1) The adoption process is initiated by the 
physics teacher who is the most important single 
person in the adoption process, but is often not fully 
aware of the importance of his role in adoption. 

(2) Adoption is most likely if the teacher's 
proposal to adopt has a broad base of administrative 
support. The principal's support is the most im- 
portant. Administrative support of others, in order 
of decreasing importance include: the department 
chairman, the superintendent, school board member (s), 
and the guidance counselor. 

(3) A teacher most likely to adopt has the 
following characteristics: 

(a) Youthful; 

(b) Frequently seeks, and is sought out 
for, curricular advice; 

(c) Frequently attends professional 
meetings; 
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(d) Has recently enrolled in a course 
at a university; 

(e) Is his school's science department 
chairman; 

(f) Considers the adoption process as 
socially acceptable 
(dependable, sympathetic, sociable, 
cooperative, etc.) and profession- 
ally acceptable (productive, im- 
portant, helpful, etc.); 

(g) Considers the guidance counselor 
as supporting, professional, and 
important; 

(h) Has discussed his interest in 
adoption with "significant others" 
in his school; 

(i) Made numerous summer institute 
applications . 

(4) A school most likely to adopt has a history 
of adopting other new courses, especially new science 
courses such as BSCS and CHEMS. 

(5) Delay in adoption is increased by ineffective 
communication among schoolmen. Administrators need 

a year's advance warning of a desired course change 
to permit budgetary provisions. 

POLICY SUGGESTIONS 

(1) Fund, as part of the course development 
process , the early and continuous dissemination of 
information (through journals, meetings, and news- 
letters) to schoolmen about new courses. 

(2) Fund teams of teachers and teacher educators 
to prepare and disseminate examples (";cases" ) , ill- 
ustrating the adoption process under various condi- 
tions, and thereby improve the understanding of both 
pre-service and in-service teachers of the course 
adoption decision-making process. 
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(3) iiodify teacher institute application forms 
to provide institute directors with information for 
selection of participants maximally likely to match 
their institute objectives. This report specifies 
the information directors need to select groups 
likely to adopt a new course; other kinds of in- 
formation would be needed for other objectives. 
Guidelines to be used by institute directors in 
selecting participants for various objectives 
should be prepared. 



CHAPTER I 



INTRODUCTION 



There are today/ in the United States/ more than 
100 new science, and mathematics courses in some stage 
of development. Whatever the sources of funds for 
development of these new courses, each is faced with 
a similar problem — that of adoption and implemen- 
tation of the newly developed materials by schools. 

A survey of the teachers who attended the fifteen 
Project Physics summer institutes in 1968 or 1939 
revealed that more than 40% of the teachers had failed 
to adopt the new course by the second September follow- 
ing the completion of the summer institutes. 

Non-adoption of new curricular developments 
after teachers have been trained in their use is not 
unique to the Project Physics course. Marsh^ re- 
ported an adoption rate (in 1930) of less than 50% 
by PSSC summer institute attenders. (PSSC and Project 
Physics adoption rates are not easily compared: the 

adoption of the former was viewed by many schools as 
a most appropriate post-Sputnik activity and adoption 
was stimulated by rapidly increasing Federal expendi- 
tures for science and science education; the adoption 
of the latter is occuring during a period of decreas- 
ing Federal spending on science and science education. ) 

Marsh concluded from the results of his 1931 
study (published in 1934) that "Institute participa- 
tion . . . does not seem to have been decisive as a 

1 
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reason for local budgeting for the use of PSSC 
materials. This conclusion is probably still true 
today although# for the reasons given in the paren- 
thetical note above, accepting the conclusion with- 
out question is risky. 

How are adoption decisions made? Brickell's 
widely cited study ‘ (1961) of the New York State 
Educational system concludes that '‘New types of 
instructional programs are introduced by administra- 
tors. Contrary to general opinion, teachers are not 
change agents for instructional innovations of major 
scope." This claim, although based only on data 
from the state of New York, conflicts with the un- 
stated assumption inherent in the long-term approach 
of the National Science Foundation and the U. S. 
Office of Education that, given the necessary train- 
ing in a new course of instruction, teachers will be 
able to initiate the procedures and decisions that 
result in tile implementation of the course in their 
schools. The variety of decision-making processes, 
the diversity of personnel involved (often with only 
veto power), and the causes of delays in adoptions 
merit closer examination. 

This study examines the decision-making 
processes in the adoption of a new course in American 
high schools. Since the Project Physics course was 
newly available for adoption, it was selected as the 
medium in which to study adoption procedures. We 
began by seeking variables which, for theoretical or 
intuitive reasons, seemed likely to be related to the 
probability of the new physics course being adopted 
by schools. 

The variables, which are enumerated in Chapter 
III, can be categorized grossly into teacher and 
administrator variables (personal, inter-personal, 
professional, and attitudinal) ; school variables, 
(characteristics of the school, school system, and 
area served by the school); and characteristics of 
the summer institutes attended. Interrelationships 
among the significant independent variables, once 
identified, were expected to give clues to under- 
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lying general factors important to the decision 
making process. 



A P aradigm for the Adopt i on of a 
New Physics Course 



The literature of anthropology, politics, 
medicine, agriculture, education, and sociology was 
surveyed to determine the state of research on 
decision-making. From this survey, a paradigm was 
developed which we believed would characterize the 
conditions under which a course such as Project 
Physics could be most readily adopted. 

The paradigm examined in this report is classi- 
fied grossly into teacher-related, administrator- 
related, and school-related characteristics that 
were expected to favor early adoption of Project 
Physics. (Early adoption was defined to mean 
adoption by the second September following the 
completion of the teacher's summer institute.) Since 
the sources of suggestions for the hypothesized re- 
lationships we re so diverse, and the research in the 
field was so varied, no attempt was made to predict 
the relative importance of the expected relation- 
sh ips . 

Uhile the existing research suggested a number 
of specific relationships that might be present, 
other possible relationships were intuited on the 
basis of our personal experiences with schools, 
teachers, and course adoptions. The characteristics 
~ of - phys ics teachers , ... school adminis tr ator s , _ and 
schools that we hypothesized were related to in- 
creased likelihood of adoption are listed below. 
Citations of related research are given in Chapter 
III of this report along with the tests of the 
hypothesized relationships. The relevant litera- 
ture is discussed more thoroughly elsewhere by one 
of the authors of this report.^ 
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Teacher Characteristics Hypothesized 
Related to Increased Likelihood of 
Adoption of Project Physics 



The teacher is the most important single person 
in making the physics course adoption decision. The 
adopter was expected to have the following character- 
istics: 

1. Relatively young. 

2. Socially inclined: 

a. frequently seeks curricular advice 
from others, 

b. frequently sought out for curricular 
advice, 

c. communicates more with colleagues, 

d. communicates more with "significant 
others" in the school's decision- 
making hierarchy, 

e. perceives adoption as a group effort. 

3. Strong professional characteristics: 

a. more extensive formal education, 

b. recently completed education, 

c. frequently attends professional 
meetings, 

d. has relatively more contact with the 
professional literature, 

e. frequently enrolls in courses while 
in-service, 

f. publishes moro. 

4. Performance standards are not "conflicted." 

5. Has relatively long tenure in his present job. 
S. Teachers relatively more physics classes per 

...day,.. 

7. Is the department chairman! 

S. Has more positive attitudes toward: 

a. "significant others" in the decision- 
making chain, 

b. physics, 

c. the adoption process. 

9. Perceives adoption of the new course as a 
reduction in his work load. 

Is strongly motivated to make a change. 
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School Administrator Characteristics 
Hypothesized to be Related to 
Increased likelihood of 
Adoption of Project 
Physics 



School administrators are not likely to 
initiate the adoption process of a course such as 
Project Physics? they may, however, approve or deny 
a request for adoption after it is initiated by the 
teacher. Thus, no administrator characteristics 
would be expected to stimulate early adoption. 
Rather, any characteristics that were associated 
with the likelihood of early adoption, were expected 
to produce a delaying effect on adoption. 



School Characteristics Hypo the sized 
to be Related to Increased 
likelihood of Adoption 
of Froject Physics 



Schools most likely to adopt Project Physics 
were expected to have the following characteristics: 

1. Has a history of moderately paced 
innovation in curriculum adoptions. 

2. Is located in relatively high prestige 
areas (i.e. suburban). 

3. Has relatively high per pupil expenditures 

4. Has a large student population. 

5. Has a new or recently renovated building 
or science facility. 

6. A5opted"'6ther ttew'^ei-ence- • eo-ur a&s - early— 

in their development. 



Mechanisms for Gathering Data 



Two methods were employed to gather data. The 
first method used questionnaires administered to 457 
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participants of the fourteen Project Physics in- 
stitutes conducted in the United States during the 
summer of 1970. The questionnaires (see Appendixes 
A, B, and C) sought information about the partici- 
pants, their schools, and their school districts. 

The questionnaires also explored the participants' 
viev/s regarding the adoption process and the 
difficulties associated v/ith it; and explored the 
participants’ attitudes toward physics, toward the 
process of adopting a new physics course, and 
toward others in the decision— malting chain. Finally, 
in some cases, an attempt was made to assess the 
participants' understanding of scientists, the 
methods and aims of science, and the scientific 
enterprise . 

The second method of data gathering used inten- 
sive face to face discussions between physics teachers 
and their administrators at four of the fourteen 
1970 Project Physics summer institutes — Florida 
State University, Kansas State University, San Diego 
State College, and Wisconsin State University. These 
four institutes hosted two-day conferences attended 
by 98 administrators (including some guidance 
personnel) from the schools or school systems which 
employed the 1S1 teachers enrolled in the institutes. 
The conferences featured extended periods of dis- 
cussion among participants (teachers and administra- 
tors together) divided into groups of eight to ten 
persons each. The groups were given sets of dis- 
cussion questions (see Appendix E ) related to the 
research questions and were asked to probe the 
questions in depth. The aim of the discussions was 
not so much to obtain a group concensus as to acquire 
a greater understanding of the adoption process, of 
the factors contributing to delays in the adoption of 
new courses, and of ways and means of providing 
decision-makers with the kinds of information they 
need at the time they need it. The conclusions of the 
29 groups constituted a second set of data. 
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Table 1 presents a two-dimensional classifica- 
tion of the 555 respondents in this study. The 
sample is divided into groups of (1) teachers and 
administrators, and (2) implementation conference 
attenders and non-attenders. The sample included 
477 men (35.9%) and 78 (14.1%) women. 



TABLE 1 

THE SAMPLE EXAMINED IN THIS STUDY 



Teachers 


Adms. 


Totals 


Implementation con- 








ference partici- 
pants (4 summer 
institutes) 


151 


98 


259 


Not participants in 








an implementation 
conference (10 
summer institute s ) 


296 




296 


Totals 


457 


98 


555 



The 98 "significant others" attending the 
four implementation conferences were 
classified as "administrators." Their 
specific job responsibilities were as 
follows; 



0 



30 principals 
27 guidance counselors 

14 superintendents 

9 curriculum coordinators 
2 science supervisors 

15 others (chiefly state department of 

education personnel and administra- 
tors not affiliated directly with 

any teacher in the institute) 

98 



ERIC 









This sample was selected because it was 
school men and women who were soon likely to be 
participating in the decisi '•'V-rirking process about 
adopting the Project Physics Course (i.e. making a 
decision relevant to the research question). There 
was no point in seeking a sample representative of 
a larger segment of American teachers, administra- 
tors, or schools for whom the research question 
would be, to a large extent, hypothetical. 

The sample of 457 physics teachers was not 
typical of all American teachers (or even American 
physics teachers) because everyone in the sample 
had applied to, and had been accepted by, a summer 
institute. A random sample of nearly 500 American 
physics teachers that was drawn in a companion 
study® parallel to this one indicated that more than 
40% of American physics teachers have never applied 
for any summer institute. Table 2a* lists a few 
characteristics of the sample of physics teachers 
who participated in this present study. Data 
obtained in the companion study showed striking 
differences between a random sample of American 
physics teachers and teachers attending a Project 
Physics summer institute in 1968 or 1969: 29% of 
238 items compared were significantly different at 
the 0.05 level. In general, institute attenders had 
overwhelmingly stronger professional characteristics, 
and more positive attitudes towards the adoption 
process and the persons who participate in it. 



9 



TABLE 2a 

SELECTED PERSONAL AND PROFESSIONAL CHARACTER- 
ISTICS OP 457 TEACHERS i'ROi-i TJKOi-i DATA 
WERE OBTAINED FOR THIS STUDY 



% of men 86% 

mean age 38 years 

% with IIS 66% 

% who earned highest degree 

within the last 5 years 43% 

% who attended a course for 
academic credit during 
past 2 years (exclusive 
of the Project Physics 
summer institute) 69% 



% who hold, or have held, an 
of ficership in a local 
professional organization 28% 

% who have published 8% 



Various contingencies required the elimina- 
tion of certain teachers from the sample. The 510 
teachers enrolled in the 14 summer institutes and 
available for the study included approximately 25 
foreigners who were not asked to complete the 
questionnaire. A few teachers were absent or de- 
clined to provide the desired information. Of the 
457 teachers who completed and returned question- 
naires, 382 (84%) indicated their intention to re- 
turn to the school in which they had taught the 
previous year. The 75 teachers who were not re- 
turning to their previous schools were eliminated 
because many of the questionnaire items referred to 
teacher anticipation of future problems and inter- 
actions in the adoption process. Presumably, 
teachers in the process of changing schools would 
not be able to anticipate such problems and inter- 
actions accurately. 



General Format of This Report 



Chapter II summarizes what happened at the four 
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summer institutes that hosted the two-day con- 
ferences attended by teacher c rv.d administrators. 

The substance of Chapter II is drav»n from dis- 
cussions of 29 small groups of teachers and admin- 
istrators regarding problems that schools en- 
counter in adopting educational innovations such 
as Project Physics. Chapter Hi presents a sta- 
tistical analysis of the questionnaire data obtained 
from all fourteen participating summer institutes. 

The chapter tests specific hypotheses derived from 
the paradigm previously summarized. Chapter IV 
reports the results of a factor analysis of the vari- 
ables significantly related to teachers' expecta- 
tions of adoption. This was an attempt to identify 
unities underlying, and perhaps causes for, early or 
deferred adoptions. In Chapter V we sur.imcirize the 
findings of a companion study which investigated 
factors related to adoptio n rather than teachers' 
expectations of adoption of Project Physics. Chapter 
VI suggest guidelines and actions for funders of 
curriculum developments, teachers, administrators, 
teacher educators, and others who are interested in 
bringing about curricular changes in schools. 

Caution must be exercised in generalizing the 
conclusions of this study. The study is confined to 
the adoption of a physics course by schools employ- 
ing a group of teachers that is known not to mirror 
the general population of physics teachers or 
probably of school administrators. The adoption 
mechanism for a course involving only one teacher 
(as is often the case for physics) is likely to 
differ from the adoption, for example, of a reading 
series for the elementary school which builds 
sequentially year by year and involves several 
teachers. 

Wc- do not believe, however, that the conclu- 
sions are so highly subject-matter-oriented as to 
have no validity beyond physics courses. The Project 
Physics course is incidental to this study y it is a 
course which happened, conveniently, to be at the 
stage of development when it could be used profitably 
as an example with which to study how well many 
generalizations about innovation could be extended to 
the adoption of a science course. 
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1 . Seventh Report of the In te rnational Clearing - 

house on Science and tn oiaat ics Curricular 

Developments , 1970 , eel,, by J. David Lockard, 
(College Park, lid.,: Science Teaching Center, 
University of ilaryland, 1970), pp.xiv - xvii. 

2. Paul S. Harsh, "Well springs of Strategy: 

Considerations Affecting Innovations by 
the PSSC," in Innovation in Education , ed. 
by iiatthew B. Hiles (New York: Bureau of 
Publications, Teachers College, Columbia 
University, 1954), p.2S3. 

3. Ibid . 

4. Henry II. Brickell, Organizing New York State 

for Educational Change (Albany: State 
Education Department, 1951), p.22. 

5. The term "administrator" as used in this rexoort 

has a somewhat broader than usual interpreta- 
tion. It includes school personnel with non- 
teaching responsibilities supportive to the 
teacher — principals, superintendents, 
guidance counselors, curriculum coordinators, 
and science supervisors. 

5. John F. Yegge, "The Adoption of an Innovation 
in Physics Teaching" (unpublished doctoral 
thesis, Harvard University, 1971), pp.3-35. 

7. The fourteen cooperating summer institutes 

were conducted at Bei.iidji State College, the 
University of California at Berkeley, Clark 
College, East Carolina University, Florida 
State University, Florida Technological 
University, Kansas State University, Knox 
College, Northern Arizona University, 
Rensselaer Polytechnic Institute, San Diego 
State College, Trinity University, the Uni- 
versity of Washington, and Wisconsin State 
University (at Superior). 

8. Yegge, ibid . 
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CHAPTER II 

RESULTS OF THE SMALL GROUP DISCUSSIONS 



Administrators from the schools of the summer 
institute participants were invited to join their 
teachers in two-day conferences at four of the 14 
institutes. The conferences focused on the adoption 
and implementation of the Project Physics course and 
were attended by 98 school administrators and 161 
teachers. Eighty- two of the administrators were 
directly associated with one of the institute 
participants; the remaining 16 were independent ad- 
ministrators and state department of education 
personnel who had been invited to attend the con- 
ferences because of their interest in the adoption 
and implementation of new courses. 

The four two-day conferences had three purposes: 
they were intended 1} to inform administrator s about 
the nature of the Project Physics course; 2) to help 
administrators and teachers resolve some of the 
difficulties they often encounter in trying to adopt 
such new courses in their schools; and 3) to give the 
investigators a first-hand familiarity with those 
difficulties and their potential resolutions. The 
first half of the conference schedule, as shown in 
Appendix E , set the stage for the small group 
discussions. 

The small group discussions lasted two to three 
hours and each involved eight to ten teachers and 
administrators who discussed in detail a number of 
the problems related to the adoption of new science 
courses in schools. In addition to direct observa- 

12 
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tion by two of the authors of these groups at 
work, one member of each group kept detailed 
notes on the proceedings. From these notes the 
recorders prepared summaries for oral presenta- 
tions to general meetings of the small groups. 

Copies of the notes and the written summaries 
were obtained from each of the recorders. The 
following description is compiled from these 
summaries as well as from the personal direct 
observations of the researchers. 

The membership of most of the small groups 
was selected by the investigators to create groups 
whose members had diverse backgrounds and roles. 
First, administrators and teachers from the same 
school system were assigned to different groups; 
insofar as possible, two persons from the same city 
were placed in different groups to reduce the con- 
straints that persons from the same school might 
feel if they were placed together. Second, each 
group was formed to have about equal numbers of 
teachers and administrators. Since teachers out- 
numbered administrators in every conference, one or 
two groups at each conference were comprised solely 
of teachers. Third, at thee of the four conferences 
the groups were made as homogeneous as possible 
with respect to school size; in the fourth con- 
ference each group was made up of persons repre- 
senting the broadest possible range of school size, 
grouped homogeneously by age. Furthermore, one 
group at one institute was teachers employed only 
in the Southern United States, while another group 
was made up entirely of physics teachers younger 
than thirty. In all, a total of 261 persons par- 
ticipated in 29 groups. 

At the beginnings of the group discussions the 
groups were provided with sets of discussion ques- 
tions (see Appendix D ) divided into four general 
categories; (1) Factors affecting adoption, (2) 

The decision-making roles of various persons in 
the decision-making hierarchy, (3) The causes of 
adoption delays, and (4) The dissemination of 
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information to adoption decision makers. The 
categories were sequenced in four ways so that 
different groups would start and end at different 
points. This permutation was intended to avoici 
the omission of topics because of a shortage of 
time or because of participant fatigue. Pour of 
the groups failed to finish because of time short- 
age or fatigue; the remaining 25 groups completed 
the lists of discussion questions with thoughtful 
responses . 

On most aspects of the adoption process a 
considerable amount of general agreement was 
observed among the 29 groups. Some disagreement 
occurred about the relationship between the short- 
age of funds and delays in adopting new courses. 

On the other hand, there was almost universal 
agreement in assigning to the teacher the chief 
responsibility for initiating the physics course 
adoption process and for successfully implementing 
it. 



The recorder of one of the groups summed up 
the attitude of most of the groups: 

'Regardless of where the ideas originate 
or how or by whom the decisions are made 
to implement changes, unless the class- 
room teacher is in favor of those changes, 
they are doomed to failure." 

The small groups agreed almost unanimously 
that there was no typical sequence of events in the 
decision-making process regarding new course adop- 
tions except that the process almost always begins 
with the teacher and ends (at least in a formal 
sense) with the school board . The termination of 
the process in the school board was generally seen 
as a legal requirement with the board routinely 
endorsing recommendations submitted to it by the 
superintendent. The superintendent in turn, de- 
pending on the size of his school system, may 
only be endorsing a decision alres.dy recommended 
by a science supervisor, principal, or panel of 
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teachers; in small school systems the superinten- 
dent's recommendation to adopt a new course may 
be based upon his personal investigation into the 
merits of a new course. 

The sequence of events between the teacher's 
initiating the proposal to adopt and the final 
recommendation to adopt by the superintendent was 
not at all uniform. What actually occurs after the 
teacher ' s initial recommendation seems to depend 
upon the complex of personalities and positions in 
the hierarchical structure separating the teacher 
and the superintendent. The teacher , however, is 
most likely to take his proposal to his department 
chairman who. in turn takes the suggestion (and often 
the teacher) to the principal. In larger school 
systems a science supervisor may stimulate interest 
among teachers by discussing the merits of new 
courses with them. 

The small group discussions made it apparent 
that teachers and administrators view their roles 
in the adoption decision-making process quite 
differently and that neither communicates very well 
with the other. Several teachers related instances 
where their requests for innovations had been 
summarily dismissed. Administrators characteris- 
tically countered with the observation that 
teacher . 3 * requests for adoption often lack the kinds 
of information that administrators need to make an 
informed decision and to present an effective pro- 
posal to their own superiors. The physics teacher 
is often the only professional in a school with a 
very great knowledge of physics teaching and he may 
well feel that his recommendation for adoption 
should be sufficient to bring about a successful 
adoption. He thus may neglect the administrators 
need to know: (1) how the new course is different 

from the previous course? (2) how the new course 
will affect children; (3) how the new course would 
fit into the total educational program of the 
school; and (4) how much the new course would cost. 

Physics teachers are often not fully aware of 
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the importance of their roles in the adoption 
decision-making process. The teacher whose . 
innovative proposal fails to be accepted because 
it was ineffectively proposed may attribute the 
failure to administrative disregard for his pro- 
fessionally. When a teacher does not receive 
immediate support for his proposed innovation, he 
may not pursue the proposal further, interpreting 
a skeptical request for more information as a 
refusal. Thus, what begins as misunderstanding of 
one another's roles and as inneffective communica- 
tion, often ends in frustration of attempts at 
innovation. 

Guidance personnel were perceived as having 
essentir lly no role in the adoption process except 
insofar as they might observe that the current 
physics offerings are failing to meet the needs of 
many students and are being avoided by them. The 
27 guidance counselors attending the conferences 
were quite aware that students often avoid taking 
physics in high school because of its reputed 
mathematical requirements and the consequent 
threat that a low grade poses to a student's grade 
point average and to his college admission pros- 
pects. These guidance counselors empathized more 
strongly with the students than with the physics 
teachers in this matter, but the counselors 
acknowledged that the communication links between 
themselves and the physics teachers were often so 
poor that considerable time might pass before they 
became aware of a new emphasis in physics teaching 
in their schools. 

Ironically, the guidance counselor — who has 
the least influence among the professional staff in 
the adoption process — has the greatest influence 
when the newly adopted course is being implemented. 
Among the suggestions for improving communication 
between the guidance counselor and the physics 
teacher were: (1) to ask the counselor to par- 

ticipate actively in the adoption process, and (2) 
to invite the counselor to attend department 
meetings at which new courses and new methods of 
teaching would be discussed. 
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The science supervisor apparently exists 
only in larger school systems where it becomes 
economically feasible to employ a non-teaching 
specialist. The conference participants per- 
ceived the science supervisor in part as an 
initiator of curriculum change, but more as a 
source of information and encouragement to the 
teacher and as a person who could either conduct, 
or arrange for someone else to conduct, inservice 
training programs in new science courses. 

In larger school systems the presence of the 
science supervisor is symbolic of a more highly 
formalized hierarchical structure. Such a formal 
hierarchy in large schools and school systems was 
identified by the participants as a cause of delay 
and sometimes as an obstacle to curriculum change. 
One group summarized it this way: 

11 . . .City schools are more likely to 
become involved in elephantine 
committee structures, monolithic 
decision-making, and even after- 
the-fact involvement of teachers." 

But, as other groups noted, larger schools and 
school systems can safeguard against hasty and ill- 
planned changes by instituting pilot programs 
before becoming fully committed to changes in their 
curriculums. 

A difference in the adoption process was noted 
also on a state-by- state basis depending upon 
whether or not there was single state-wide adoption 
of a text or course (such as in Hawaii) , an 
approved list of three to five books from which the 
local schools may choose (such as in Texas), or no 
state limitations on adoptions. Teachers and 
administrators from most states, however, seemed to 
feel that their freedom to adopt whatever programs 
suited the particular needs of their students most 
effectively was not seriously jeopardized by state 
regulations; other problems in the adoption process 
loomed far larger. 
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Only a few groups felt that the source of 
funds with which a new course was developed was an 
important consideration i n making the ado ption 
decision. Host groups offhandedly answered "no" to 
the question "Is the source of funds with which new 
courses are developed an important consideration?" 
and proceeded to other more interesting questions. 
One group, however, suggested that commercially 
developed courses might have a slight edge over 
courses developed with Federal funds because the 
commercially prepared courses, being less innova- 
tive, could be more easily taught by teachers 
without the necessity of special preparation. 

About one-fourth of the groups, on the other hand, 
believed that innovations were more likely to 
emerge from groups that were more concerned about 
a course's educational value than its salability, 
and thus that Federally funded groups had a small 
advantage. An undercurrent of suspicion surfaced 
occasionally regarding the motives of commercial 
publishers in introducing innovations as well as 
the care and educational sophistication going into 
their materials. Some participants reminded their 
colleagues that certain localities have a policy of 
refusing Federal assistance to education, but no 
group believed this to be an important consideration 
determining whether or not a course such as Project 
Physics would be adopted. Ilost of the participants 
believed that course materials would ordinarily be 
evaluated on their own merit without regard for the 
source of the development funds. 

When asked to estimate the normal delay- time 
between the decision-maker's first knowledge of a 
new course of study, the decision to use it event- 
ually, and the actual use of the course in the 
classroom; che small groups generally responded 
by first observing that the delay period would 
differ greatly depending upon a number of vari- 
ables. New courses could be adopted almost 
immediately, for example, if the course was seen 
as urgently important by local citizens' groups; 
some school adminis orators observed that courses 
related to the drug-abuse problem had recently been 
adopted in their schools with virtually no delay 
at all. 
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Delays of as long as five years for a physics 
course adoption were estimated by some groups because 
of local and state adoption policies. Because many 
states (such as Tennessee) reconsider the texts on 
their approved list for each course on a five year 
cycle, it is inevitable that many localities will 
consider course changes no more often than that to 
insure maximum economy in the use of purchased 
materials. In this case, adoption of a new course 
which appeared on the scene at the beginning of a 
state's cycle could be long delayed unless state 
department of education approval is granted for an 
experimental program and the local school district 
underwrites the full expense of texts. 

Shortages of funds to buy laboratory equip- 
ment and books was believed (in the summer of 1970) 
to be a major factor contributing to delays in 
course adoptions by most of the groups. The prob- 
lem appeared to be most acute in schools in the 
South where fiscal obstacles were of such magnitude 
that other obstacles paled to insignificance by 
comparison. The conference at Florida State Uni- 
versity, for example, was the only one that gener- 
ated the idea that Federal assistance was needed * 
to purchase laboratory equipment as well as to 
train teachers.'*' Although limited funding was seen 
as a source of delay in all regions of the country, 
the severity of the problem and the consequent 
expected length of the delay-time was greatest in 
the South. 

Teachers perceived funding difficulties as a 
more significant deterrent to adoption than ad- 
ministrators did. Several administrators stressed 
the importance of adequate notice from teachers 
th t additional funds might be needed, so that 
funds could be allocated at budget time. Such 
planning can accelerate the adoption process by a 
year. This is another example of an adoption 
delay that may occur because teachers are unaware 
of how such changes must be planned, justified, 
and implemented. 
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The question of teacher competence and the 
need for special teacher preparation to teach a 
course may diminish administrative support for 
a request to adopt a new course. The administra- 
tor may be particularly concerned when the new 
course is significantly different in content or 
approach from the course it supplements or re- 
places. Administrators candidly stated that if 
the physics teacher who has introduced Project 
Physics in his school resigns after a year or two, 
the school (now the owner of hundreds or thousands 
of dollars worth of new laboratory materials, texts, 
and multimedia materials) is faced not only with 
the difficult problem of replacing a. physics 
teacher, but with the even more difficult problem 
of finding a teacher prepared to teach Project 
Physics. An administrator in Kansas ashed: "VJho 
teaches the teachers?" He, and several others — 
teachers as well as administrators — expressed 
dissatisfaction with teachers' colleges which, 
while considering general pedagogical techniques, 
often neglect specific course innovations, and 
produce teachers who need retraining the first day 
they enter a classroom. 

No delay in adopting a new course appeared to 
arise from the need to convince parents and stu- 
dents that a change in course would be beneficial. 

In most cases, if any such convincing were under- 
taken at all, it was done after the fact, and 
after it was evident that the change was a distinct 
improvement over what had been done before. 

When ashed how knowledge of new courses gets 
to the various persons involved in decision- 
making, the small groups indicated that the 
teacher himself appeared to be the primary source 
of information for all other professionals. The 
teachers reported that their sources of informa- 
tion were other teachers, professional publica- 
tions (such as The Physics Teacher ) , textbook 
publishers, professional meetings, summer in- 
stitutes, and newsletters. I-Iany groups indicated 
that the most effective transmittal of information 
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occured on a personal, face-to-face level. 
Accordingly, national publicity on new courses 
was not believed to be as effective as that 
published in state or local professional publica- 
tions. Similarly, presentations and exhibits 
would probably have greater impact at state or 
local professional meetings than at national 
meetings. Numerous publications and appearances, 
however, pose obvious difficulties for course 
developers whose time and funds are limited. 

The kinds of information that different 
persons in the decision-maki.ng chain would want 
varied, of course, with their responsibilities. 
Teachers expressed a need to know how a new course 
differs from their previous course with respect 
to its content, philosophy, and teachability. 
Administrators appeared to be more concerned with 
the objectives of the course and with research 
shov/ing that the objectives are actually being met. 
In addition to course objectives, guidance 
counselors wanted information showing the effect 
of the course on student C.E.E.B., S.A.T., and 
advanced placement scores. Because parents and 
students, as mentioned before, were not believed 
to be part of the decision-making hierarchy, most 
groups saw no need to try to convey any particular 
information to them. Inclusion of parents and 
students was seen in terms of post-decision public 
relations rather than as a source of help in the 
decision-making process. 

The information that schoolmen need, as re- 
ported earlier, can apparently be best conveyed on 
a personal level: inservice training courses, 
workshops, conferences, and summer school. 

•w 

'( Singled out as a particularly effective medium 

were brief conferences such as those they were 
attending. Both teachers and administrators wel- 
comed the opportunity to inform the other of their 
own particular difficulties in such a non- 
threatening situation. Administrators noted that 
the time they spent during these two-day summer 
conferences examining the Project Physics course 
was far more than they would ordinarily have 
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devoted to it/ even if they were seriously 
considering adoption of the course. A few 
teachers and administrators reported becoming 
personally better acquainted with each other 
during the short conferences focused on a 
common interest than they had in several years 
of professional affiliation. 

Although the schoolmen • noted a variety of 
difficulties accompanying the adoption of new 
courses such as Project Physics, the single most 
serious problem seemed to be communication : 
teachers and decision-makers communicate poorly; 
coxxrse developers convey information about their 
courses to schoolmen slowly and ineffectively; 
guidance personnel may be unaware of the possible 
adoption of a new course with a new approach; 
school administrators are sometimes unaware that 
their teachers are attending summer institutes and 
may be planning to request a change in the curr- 
iculum; parents and students are rarely consulted 
regarding course changes except as a public re- 
lations gesture. Possible course adoptions would 
be expedited if more information were quickly 
available through appropriate publications, 
conferences, etc. involving all types of persons 
who are involved in making such decisions. 
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Footnotes 
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1 Although the four institutes at which con- 
ferences v/ere held received applications 
from teachers from all parts of the country, 
some priority was given to teachers from 
within a 500-mile radius of each summer 
institute. This was done to minimize the 
travel costs for the administrators invited to • 
attend the two-day conferences and to estab- 
lish as clear a regional difference among 

the four institutes as possible. The in- 
stitutes in Florida and California seemed to 
have the greatest regional homogeneity. 

2 So far, most Project Physics teachers have 
been trained in summer institutes. In the 
summer of 1970, about 500 of the Nation's 
17,000 physics teachers attended a Project 
Physics institute; at that rate and assuming 
a course life of 15 years, less than half of 
the Nation's physics teachers will have received 
any summer institute training in Project Physics 
by the end of the 15-year period, even if none 
of the trained teachers leave the profession, 
retire, or die. (liason and Bain estimate the 
"turnover rate" of American secondary and 
elementary school teachers to be 8% per year. 
(Ward S. Ilason and Robert K. Bain, Teacher 
Turnover in the Public Schools, 1957-58 , Office 
of Education Publication FS5. 223: 23002, cited 

in Alvin Renetzky and John S. Greene, editors. 
Standard Education Almanac 1970 , (Los Angeles: 
Academic iiedia, 1970) ,p. 108. ) Applying this 
rate to the Nation's 17,000 physics teachers 
suggests that, while 500 teachers may be 
trained annually in Project Physics summer 
institutes, an increasing number of them leave 
the profession for one reason or another.) 

Clearly, potential teachers- should become 
acquainted with numerous new courses while 
they are in college. The time available, 
however, for curriculum and methods courses is 
‘brief (David E. Newton and Fletcher G. VJatson, 
The Research on Science Education Survey 
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(Cambridge* Ilass.: Harvard Graduate School 
of Education* 1969) ,pp. 57-50. ) Furthermore, 
many physics teachers v/ere enrolled for 
little or no time in such courses. The 
difficulties of improving teachers' pre- 
service educations are many. 
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CHAPTER III 



ANALYSIS OF QUESTIONNAIRE DATA 



The Questionnaires 



Questionnaires and semantic differential 
instruments were completed by the entire group 
of 457 teachers and 98 administrators. The 
responses of 29S of the teachers were obtained 
from participants at the ten summer institutes 
that did not have implementation conferences. 

The statistical analysis of variables related 
to teachers' expectations of adopting Project 
Physics, however, was conducted on the entire 
pool of 457 teachers. The responses of a sub- 
sample of teachers and their administrators was 
used to establish the amount of correspondence 
between teachers' and their administrators' 
expectations of adoption - the dependent variable. 

Questionnaire responses were obtained from 
both teachers and administrators twice during 
the conferences. An inventory was administered 
to the teachers and administrators at the first 
session of each conference after a brief intro- 
duction to the nature of the conference and a 
request for their assistance in the study. The 
opening session was structured to keep the teach- 
ers and administrators separated until after 
their responses on this initial instrument were 
completed in order to get their opinions in the 
most "uncontaminated" possible form. The in- 
ventories for the teachers and the administrators 

25 “ 
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were very similar (see Appendixes A, B, and C); 
both sought personal information, school and 
school system data, and opinions regarding the 
course adoption decision-making process. The 
wording of a few items was modified for in- 
creased clarity to the different participating 
groups . 

At the end of the conferences, a second set 
of measures (see Appendix C) was administered to 
both groupo — teachers and administrators. 

There were three distinct sections. First, four 
pages of the personal opinion portion of the 
initial questionnaire was repeated to assess the 
degree to which participant perceptions of the 
decision-making process had changed during the 
conferences.^ Second, a seven page semantic 
differential questionnaire was inserted to probe 
the participants' attitudes toward themselves 
and others in the decision-making process as well 
as toward the process itself. Finally, Cooley 
and Klopfer's^ "Test on Understanding Science" 
(TOUS) was included. 

Since conferences were held at only four of 
the fourteen Project Physics institutes conducted 
in the United States in the summer of 1970, the 
remaining ten institutes were tested by mailed 
questionnaires similar to that in Appendix A. 
These questionnaires were designed to obtain 
personal and institutional information from 
teachers, as well as attitudinal data. The TOUS 
was not included. 



Plan of Analysis and Interpretation of Data 



The Dependent Variable 



In the analysis of questionnaire data, the 
dependent variable was the teachers' expectations 
of adopting the new course. To seek significant 
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differences related to when teachers expected 
to adopt the course, the teachers were con- 
sidered in two groups: (1) "early adopters" and 

(2) "deferred adopters." Early adoption was 
defined as adoption by September 1971 (76% of 
the sample) . The deferred adopters foresaw 
either a longer delay or no adoption at all. 
(Expectation of adoption, having a natural 
ordering, is ordinal.) Although two or three 
years will have to pass before the accuracy of 
the teachers' expectations of course adoption 
can be verified (through a follow-up study) , the 
realism of the teachers' expectations of adoption 
was checked by comparing the responses of thirty- 
eight matched pairs of teachers and administrators 
(from the same school systems) with "matched" 
t-tests. The teachers and administrators differed 
very little (p=0.S5). We concluded therefore that 
the teachers' expectations of adoption could be 
accepted as realistic. 

Data Analysis 

Relationships between the independent 
variables and the teachers' expectations of 
adoption were evaluated with contingency tables. 

The relationships expected to favor early 
adoption, presented in Chapter I, were nearly all 
monotonic, so Kendall's S statistic was computed to 
test for monotonicity. The Chi-squared statistic 
was computed if Kendall 1 s S was found to be not 
significant since the Chi-square statistic is 
not sensitive to the internal ordering of the 
variables. (A brief discussion of the statisti- 
cal tests and measures of association used is 
presented in Appendix F'. ) 

In all contingency tables, (beginning with 
Table 2a) the observed cell frequencies, the 
expected cell frequencies, and the percentage 
distributions of both levels of the dependent 
variable for each level of the independent 
variable are shown. The expected cell frequen— 
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cies, and the percentage distributions of both 
levels of the dependent variable for each level 
of the independent variable are shown. The ex- 
pected cell frequencies are given in parentheses. 
Tables with very low significance levels (p great-, 
er than 0.10) are omitted. Throughout the study, 
the 0.05 level of confidence has been required 
to denote significance. 

The independent variables shown to be 
significantly related to teachers' expectations 
of early adoption were factor analyzed to 
identify groupings caused by overlapping or re- 
dundancy among the independent variables that 
might provide clues to underlying elements re- 
sponsible for * nations in the dependent vari- 
able. 



The Relationship of Teacher Variables 
to Expected Adoption Status 



The teacher variables were divided into four 
categories: Personal Characteristics (such as 

teacher sex and age)? Interpersonal Characteris- 
tics (such as the teachers' relationships with 
their schools' administrations)? Professional 
Characteristics (such as teachers' memberships 
in professional organizations)? and teachers' 
perceptions of, or attitudes toward, their schools, 
school administrations, themselves, physics, the 
adop-’ Ion process, and the new physics course. 



Personal Variables 



Sex of the Teacher . 

Hen teachers were about twice as likely as 
the 47 women teachers to anticipate a delay in 
adoption of this course (25.8% vs. 12.8%). The 
Chi-square statistic (Yates' continuity corrected) 
however, was not significant (p=0.03). Table 2 
shows the contingency table for sex of teacher 
by expectation of adoption. 



O 



44 



29 



Table 2 b 

Sex of Teacher vs. Expectation of 
Adoption of Project Physics 



Early 

Adoption 



Deferred 

Adoption 



Sex 

Ilale Female 



74.2% 


87.2% 


219 


41 


(224) 


(36) 


2 5. .8% 


12.8% 


76 


6 


(71) 


(11) 



295 



47 



X, , =3 . 07 G p=0. 08 (NS ) 
Idf 



260 



82 



342 

tau-fo=0. 105 



Age of the Teacher 



A i^umber of earlier studigs (Sahlins and 
Service , Rogers^, and Carlson 5 ) state that 
innovations are initiated, or are more readily 
accepted, by young persons. Carlson, reported 
a significant negative correlation between 
adoption of new instructional approaclies (mod- 
ern math, team teaching, and programmed 
instruction) and the superintendent's age. 
Carlson perceived the superintendent as the 
initiator of the decision-making process for the 
innovations and schools studied, much as the 
physics teacher is perceived in this study. 

The teacher's age was found, in the present 
study as in the earlier studies, to be signifi- 
cantly and negatively related (p=0.04) to his 
expectation of adopting Project Physics (see 
Table 3.)* The trend was quite regular except 
that the percentage expectation of adoption 
for the youngest (and largest) group of teachers 
those under 31 — - broke from the trend. Perhaps 
this occurs because of the youthful teacher's 
inexperience and his relatively weak influence 
in the decision-making process. / 
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